



























This report shortly summarizes the main results obtained from the analysis of the
NA60 data during 2008, perspectives for the analysis activity during 2009 and the
requests to CERN following from them. In addition, renewd interest is expressed for
a possible continuation of NA60, including future running at lower SPS energies.
1 Low mass dileptons
Dilepton production was studied so far in the mass and transverse momentum do-
main. For masses below 1 GeV a strong excess is found, due to pion annihilation into
a strongly broadened ρ. The acceptance corrected mass spectra show a Planck-like
shape, in particular at low pT , suggesting the emission from a thermalized medium.
This is supported also by the results on the transverse momentum spectra. Further
insight is now provided by the study of the angular distribution of muon pairs, pa-
rameterized in terms of 3 parameters related to the helicity structure functions and
to the photon spin density matrix. It is predicted that for a thermalized system such
parameters should be zero, i.e. the polar and azimuthal angle distributions should be
uniform. This feature has now been observed in the data and adds further strength
to the interpretation of the dilepton emission from a thermalized medium.
2 ρ→ pipi
This decay channel is studied exploiting the fact that the pixel telescope measures all
charged particles emitted in the muon spectrometer acceptance. The extraction of the
signal requires the subtraction of a very large combinatorial background, estimated
by an event mixing procedure. In the resulting mass spectrum a clear signal from
the ρ decay and ω → pi+pi−pi0 (with the pi0 not reconstructed) has been detected.
The preliminary results show that the pole mass is shifted by 30 MeV with respect
to the PDG value, consistently with previous STAR measurements, but with a much
reduced error. The intepretation of this shift is under study.
3 φ production
φ production has been studied now both in the µ+µ− and in the K+K− channel. The
extraction of the KK signal is performed in similar way as for the ρ→ pipi analysis.
The yield and temperatures in the muon and in the kaon channel are in agreement
within errors. This shows that the φ puzzle, seen in the study of Pb-Pb collisions, does
not exist in In-In. The comparison to the Pb-Pb systematics shows that the NA60
data tend to follow more closely the NA45/NA49 results on the K+K− channel than
the NA50 results on the µ+µ− channel. However, it remains to be understood why
the In-In muon yield is consistently higher than the Pb-Pb K+K− yield as measured
by NA45 and NA49.
4 J/ψ suppression in pA collisions
Anomalous suppression in heavy ion collisions requires the measurement, through
the study of pA collisions, of the nuclear absorption cross section in cold nuclear
matter. A limitation so far was the lack of pA data taken at 158 GeV. An analysis
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has now been performed by NA60 both at 158 and 400 GeV incident energy. σabs
has been extracted from the study of cross section ratios between different nuclear
targets, exposed simoultaneously to the beam. This in turn required a very detailed
understanding of systematic effects, in particular the ones connected with the pixel
efficiency. The preliminary results show that σabs at 158 GeV is ∼7 mb, significantly
larger than the ∼4.5 mb value, found at 400 GeV, which was so far used to deter-
mine the anomalous suppression. The implications of this result for the anomalous
suppression in nuclear collisions are now under study.
5 Future plans
5.1 Near Term Priority topics
10 people are actively involved in analysis at 50% of their time.
1. In-In analysis
• Low Mass / thermal radiation (1-2 papers)
- Elliptic flow of the continuum
- Hadrons: electromagnetic transition form factors (η, ω Dalitz)
• Low mass / hadrons (1-3 papers)
- φ
- Λ, K0S
- Charged particle multiplicity
• J/ψ (1-2 papers)
- Anomalous suppression as a function multiplicity.
- Polarization
- RAA vs pT
2. p-A analysis
• Low mass hadrons
- Nuclear dependence of particle ratios
- ρ/ω interference
• J/ψ (1-2 papers)
- Suppression in pA at 400 and 158 GeV
- Transverse momentum spectra
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6 Requests to CERN
The NA60 collaboration will continue the analysis activity at least until the end of
2009. For this reason, we request to keep the support from the CERN IT division at
the present level. In particular, the analysis work makes use of the raw data stored
on the CASTOR system. In addition, we would like to keep the offices which are
presently assigned.
7 Papers published and in progress - 2008
• R. Arnaldi et al. [NA60 Collaboration],
First results on angular distributions of thermal dileptons in nuclear collisions,
Prepared for publication in Phys. Rev. Lett. (2008)
• R. Arnaldi et al. [NA60 Collaboration],
Evidence for the production of thermal-like muon pairs with masses above 1
GeV/c2 in 158A GeV Indium-Indium Collisions,
Submitted for publication in Eur. Phys. J. C (2008); arXiv:0810.3204
• R. Arnaldi et al. [NA60 Collaboration],
NA60 results on thermal dimuons,
To be published in Eur. Phys. J. C (2008)
• R. Arnaldi et al. [NA60 Collaboration],
Evidence for Radial Flow of Thermal Dileptons in High-Energy Nuclear Colli-
sions,
Phys. Rev. Lett. 100 (2008) 022302.
• A. de Falco et al. for the NA60 Collaboration,
Highlights from the NA60 experiment,
To be published in J. Phys. G (2008)
• M. Floris et al. for the NA60 Collaboration,
Results on the intermediate mass region and on φ production from NA60 exper-
iment,
J. Phys. G 35 (2008) 044036
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• R. Arnaldi et al. for the NA60 Collaboration,
J/ψ suppression in p-A and In-In collisions,
J. Phys. G: Nucl. Part. Phys. 35 (2008) 104133
• S. Damjanovic et al. for the NA60 Collaboration,
Thermal Dileptons at SPS energies,
J. Phys. G: Nucl. Part. Phys. 35 (2008) 104036
• M. Floris et al. for the NA60 Collaboration,
φ meson production in In-In collisions and the φ puzzle,
J. Phys. G: Nucl. Part. Phys. 35 (2008) 104054
• P. Cortese [NA60 Collaboration], Latest results from NA60,
J. Phys. Conf. Ser. 110, 032007 (2008).
• R. Arnaldi et al. [NA60 Collaboration],
Thermal Dimuon Emission in In-In at the CERN SPS,
arXiv:0806.0577 [nucl-ex].
8 Future plans
Some members of the collaboration started a simulation work to assess the feasibility
of new measurements with the NA60 apparatus. In particular measurements at lower
energies are very interesting in order to understand better the QCD phase diagram in
a region of high baryon density and moderate temperatures, including the search for
the critical point. Other projects like NA61 at CERN, plans for low-energy running
of RHIC or even the new dedicated facility FAIR of GSI reflect the strongly grown
interest of the community. First simulations show that, in order to use the spec-
trometer with good acceptance also at lower energies, it is necessary to reduce the
absorber length and to move the magnet and the detectors closer to the interaction
point. Also a new pixel setup is under investigation. It is planned to complete the
simulations by mid 2009. If the project turns out to be feasible, a Letter of Intent
will be presented in 2009. Presently, contacts with other groups are on-going. This
feasibility study absolutely requires to keep the NA60 apparatus still in place.
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